Aqueous normal phase chromatography improves quantification and qualification of homocysteine, cysteine and methionine by liquid chromatography-tandem mass spectrometry.
Elevation of plasma homocysteine concentration is recognized as an independent predictor of cardiovascular disease risk. Therefore, quantification of homocysteine and related sulphur amino acids cysteine and methionine from plasma samples is routinely performed in clinical laboratories. Due to the highly hydrophilic character of these amino acids, previously reported LC-MS methods often suffered from very short chromatographic retention resulting in inadequate separation from matrix background and possible co-eluents. In the present method, aqueous normal phase (ANP) chromatography was introduced to improve chromatographic separation for liquid chromatography-electrospray ionization tandem mass spectrometry. Selective qualification of analytes and internal standards was achieved by qualifier ion monitoring. Using this enhanced selectivity, spurious co-eluents were identified and separated from the analyte signal by optimization of chromatographic conditions. Method validation proved high precision and accuracy (intra-assay reproducibility 1.2-4.3% CV, inter-assay reproducibility 3.4-6.1% CV, accuracy 91.3-105.9%). Total cycle time of 7 min and low costs per sample allow high-throughput application in clinical diagnostics and research trials.